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ULVERTS and bridges are cen-
structed for a twofeld purpose.
In the first place, they are re-
quired to provide the necessary
drainage for the road and, in the sec-
ond place, to furnish a syitable cross
ing for traffi¢c over wuterways. A large
percentage of the bhighway culverts
and bridges in this country were bulilt
of weod in the first instance, and in
later years many of the smaller cui-
verts bave been rebuilt with some kind
of pipe, either of terra cotta, cast iron
or more recently of corrugated metal.
It is impracticable in a short paper to
dlscuss the various forms of pipe cul
verts. They are purchased in the open
market, and the road official uses his
judgment about the size of pipe that
should be laid to serve the require-
ments of the location in guestion.

The following principles should, how-
ever, be borne in miadd: All pipe cul-
verts should be laid deep enough so
that the pipe will not be injured by the

F16. 1.—COONCRETE CULVERT STEEL I BEAMS
INCASED. IN CONCHETE.
traffic passing over it, and head walls
should in all cases be bulilt at each
end of the culverts to prevent.them
from being washed out. The maxi-
mums, fill to be allowed over a clay
pipe culvert should be at least three
feet. The objection to pipe culverts
is that they become easily clogged and
are thus made useless. Clay pipe cul-
verts are easily broken unless they are
well ltid and well protected. : >
The most simple and natural #érm of
bridge consists of timbers laid across
the stream or opening which is to be

: | pasted over and covered with planks
Walls should

to formm the roadway.
be built to support each end of the
timbers, and theseé are called abut-
ments. The width of the opening
which they cross is termed the span.
The timbers themselves ape -called
stringers, and the planks gre usually
referred to as the flooring.

The size of the stringers requived in-
creases with the span and the distance
apart, center to center, that they are
laid. For example, a 2 inch by 6 inch
stringer will do_for a two foot span,
while & 6 inch by 10 inch or G inch by
12 inch stringer is required for a twen-
ty foot span. The distance apart that
the stringers are required to be laid
varies with the thickness of the plank
flooring and the amounpt of traffle. .

The weight of the materials In the
bridge is commonly referred to as the
dead load. The additional load which
the bridge is designed .to carry is
known as the lve load and coasists of
enimals, wagons or motor vehicles or
pedestrians. A crowd of people stand-
ing_ close together on a bridge Is usual-
Iy estlmated at about. 100 pounds per
sqguare foot of floor space.

The strength of the bridge depends
upon the kind of timber used, the di-
mensions of the timber,  the amount
used and its Jocation. and also very
largely upon the span of the hridge.
For example, assuming a loaded wagon
carrying 500 pounds per wheel, a yel-
i low pine board one inch thick and eight
inches wide would require stringers to
support it about every thirteen inches
apart to carry the load safely, while a
| plank of the same width and two
inches thick would require stringers
three feet apart, and a three inch plank
would require stringers about every
four feet apart. These figures are based
upon the assumption that yellow pine,
Dounglas fir or a good quality of oak
| would- be used. If such timbers as

de strengthened and states the cor
responding loads that will be carried
safelyr. That is, the simple beam 12

! Inches by 12 inches square and 24 feet !
' between points of support will cnrry!
| safely a concentrated load of one and |

one-hall tons at its center, while if the

| same beam be made into a King pmt’

beam by passing underneath the beam
a one inch steel rod, which is made |
fast at either end of the heam. and in- |
serting a single post under thé loed at
the center of the beam, tLen such a !
beam will carry about two and three- |

| quarter times as much, or a load of
| three and three-quarter tons, safely,

while if the same beam be buiit into

'a King truss beam the load concen-

traied at the center may then be in-
creased to pine fous,

The best culverts and smaller bridges
are built of re-enforced concrete, The
cost is greater than for wooden or pipe
constructious in the first instance, but

« if well built there should be no fur-

ther cost for repairgy ™t is, the first
cost is the last cosi] while durability
and safety are secured from the out-
zet. {
Good materials, cousisting of crush-
ed srone or gravel, sand and portland
cemcut snd water, are required for con-
srete. Deformed steel rods imbedded
in the concrete are used for strength- -
ening the cover spans. The mixing of
these inaterials into concrete and plac-
fng it in the forms are extremely sim-
ple watters after they are once well
understoed. but nevertheless should not
be undertaken LY one who is unfamil-

eiar with the nse of concrete.

There are three general kinds of con-
crefe culverts, which are known ag the
concrete box type. Theyv are bullt for
the swaller sizes up to such as have an
opening about four feet by six feet
wide. For sizes above that the floor §s
usually left out where it is not needed
to protect the foundation. or paving
may be substitoted for it. The floor |
gud s<ide walls are constructed of (‘on-!
erete with er withont metal re-enforee-
ment, usually without such re-enforee-
ments. The proportions of concrete
used for tire floor and side walls are
usually. 1, 3. G6—{that is. one part by
measure of portland cement, three
parts by measure of saud and six parts
by measure of erusied <toue or gravel.
For spans above ten or twelve feet tne
cover meeds o be strengthened with
concrete beams. This type ic known
as the concrete T beam from jts resem-
blduce to the edpitul «ci*er. They are
placed adjscent to each other, the dis-
tance from cenfer to’' center depending
upop the load which the bridge is ex-
pected to ealry. :

The best type of conerete culverts for
spans from ten feet up to thirty feet is
the steel | beam incased in conerete, as
shown in Fig. 1. Here the coucrete
floor .is ~desiguped to carry the load
across the span, from one I beam to an-
-other,  while
the load from éne abutment to the oth-
er. It often happens that the culverts
are bulit on yiélding foundations and
that the abutments sometimes settle,
causing cracks that would be danger-
ous in some types of culyerts, but it is
the ability of the steel I beam type to
withstand such eonditions as these just
mentioned that makes it the best type
to build. The I beams are incased in
conerete to protect them from rusting.
. Sometimes .they are simply painted or
. more often not printed at all, and what
would be a permanent bridge s al-
lowed to rust out for lack of proper
care,

For detafls In regard to the methods
of designing and bullding concrete
bridges attention is called to bulletin
No. 39, “Highway Bridges and Cul-
verts,” issued by the office of public
| roads, United States department of
agriculture.

No road can be called a good road
that is dotted with broken, wornout
and unsafe wooden culverts and
bridges. such as are encountered on
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FIG. 1I.— COMPAKATIVE TYPES AND LOADS
FORBR WOOLEN BEAMS.

many of our highwayvs at the present |
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Department

Produces Clothing( tor Men
We

have English woolcns, Scotch

equal to thc‘cngravih'g.

Tweeds and Irish homespuns,
and the men with ability to

cut and sew them into the

most tashionable suits of clothe

ing.

We are direct importers from
the agents of the leading miils
of Great Britain. Our stock
is large, and contains- only the
latest weaves. An inbpc'ction
is invited.
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LODGE RESOLUTION

mittee, mn investigation of e%, ore _

TELLS WORLD U. S. TO | Japanese sovernment had no connec.. the orders B
PROTECT APPROACHES| Senate should assert 1ts petiet. tha! frelght uta,

——_ corporations should not be al-; 4200 jocon

gtéel I beams ecarry .

foreign
Measure Reported by Foreign| lowed to secure sites in the western| cars for-

Relations Committee  De-
clared Not Direct Reaffirma-
tion of Monroe Doctrine

WASHINGTON, Aug. 5. — Leading
members of the foreign relations com-
| mittee declared today that Senator
Lodge's resolution, designed to make
clear to, the world this nation’s posi-

‘tion regarding eencroachment of for- |’
eign powers upon the western contin-'

ent ,is not a direct reaflirmation of the
Monroe doctrine but an announcement
by the United. States that it will pro-
fect its approaches and preveut the
establishment of foreign naval or nfili-
tary bases at threatening points in
this hemisphere. ¢

The resolution, which was unani-|

mously adopted by the committee and
reported Wednesday, will'come up to-
day for Senate action. It affirms that
the United States cannot see “with-
out grave concern’” any harbor or ad-

vantageous spot in the western hem-!
isphere taken over by a foreign gpv-,

ernment, or by a foreign corporation
bearing close relation to the govern-
ment, if such occupancy would threat-
en the commeree or the safety of the
United States.

It is the outgrowth of the activity
of an American syndicate ‘which
sought to sell to a Japanese fishing
corporation 4,000,000 acrés of land
about Magdalena bay, in southern
California. ,

Though the foreign relations com-

hemisphere that might later be turne
over to their home

nesday by an amendment by Senator
Hitchcock. . Not only does it declare

against the possession of these “sd-|

vantageous points” b

experienced in the history of the 1
try, the raiiroads are in the m:
for a larger amount of equipment than

roads of the country will have in op-
eration a greater complement of mo-
tive power and rolling stock than they
have ever had in their history. + . |
In the six years bétween the end of

1905, considered a banner year in| 1

freight movements, and the beginning
of this year, the dverage annual out-

pyt.of locomotives for the various rail-

roads aggregated 3378, while the

during the next two days.
leather it will be a long time before you will have

Of These Generous |Reductions
In Men’s Fine Shoes

We recommend our customers to take advantage of this sale il
With the increase in the costof |

white pine, hemlock or spruce areused, | ... g.n Lridges are a menace to |

such opportunity to secure the best makes of shoes for sucha
onr traveling public and are expensive | IOW price. '
to maintain. The price of timber fis

advancing, and the increasing tmﬂ‘i»;’ Some nice numbers i.n large Sizes BI.]] left.

demands safer bridgzes aund culverrs. |
$4.00 - $5.00 —— $6.00

le-enforceed concrete for this class of |
Shoes for the Price of a Cheap Shoe

work appears to form the Dbest soln-
tion of this problem. Bridze construe-

: ] : aaE -
times the largest dimenston of the .. . s small, and such poor service |

|
i
tion is eminently the work for the en- |
1051 Fort Street Telephone 1782 &
stringer as given. | ix renddered that m many cases the | . f % Y i >

gineer, and his services should in all |
cases be secured.
Fig. 2 Nimsteares two meithods BY | -.0s nave become worse rather thap i _ | s
which the &imple beam or stringer may | yter, ——— i _ P

Commny ha's a'nd is tOdP.y the great— | then  stringers wonld be  required

. . | about every eight inches for a one inch

est busm&ss and Commercm sSuccess ! board. every two and one-half feet for

& % a two inch plank and every three feet
—1n thelnstory of the world. The for a three inch plank. :

. . . ' The following table gives the approx-

dissolution of the trust has given the
public an opportunity to acquire
stock in companies subsidiary to the

lmate sizes of stringers required for
trust.

the different spans:

|
{

|
!
|

vellow pine ||

! The Road Contract System. |
| There are three systems of road
| maintenance in vuse In this country—
g riz, the contract system, the labor tax,
| ot personal service system, and the |
| system which provides men perma-
| nently employed to look after particu-
{ Iar sections of ron/l. The contract sys- |

In the above table round timbers @® | ;... has been used to some extent ip |
logs may be sebstituted for the strilv | corinue states, buc it has never been t
gers, in which case the diameter of the | r,ynd entirely sarsfactory. A= a gen-

log shonid he about one and one-efghth oral rule. the amwount pail for ”m‘:
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